Determination of constitutional parameters that are inherent in highly skilled
Introduction
Sports specialization is based on the adequacy of the biological capabilities of a person to the demands of their professional activities [13, 15, 22] . Reserves of the human body, which determine the possibility of achieving high results in sports, are far from exhausted. The question of the timely detection of children and adolescents susceptibility to certain types of motor activity has become relevant, as a result of their development and the growth of professional skills, they also have a sports individuality [12] . Therefore, rational system of sports selection creates favorable conditions for full disclosure of the potential of a young athlete and their improvement [3] . Early diagnostics of the features of the development of morphological characteristics and motor abilities of children in the process of sports selection is possible with the use of genetic markers [4, 8, 11] . The current practice of selecting young athletes takes into account their morphological and functional parameters [7, 9] , which have a high degree of genetic determination. It is proved that athletes with a certain set of constitutional traits have advantages in a separate sport [1, 2,16-18, 21, 23] . Therefore, the definition of constitutional parameters that are inherent to highly skilled athletes of a particular sport can serve as reliable prognostic markers during sports selection. But it is known that the representatives of the elite of a particular sport have a significant variability in the size of total and partial body sizes. This is especially true for representatives of sports games, whose anthropometric parameters are marked by a large variety.
In previous studies, we revealed the marked differences in many anthropometric body sizes and body mass components in volleyball players, compared to non-athletes [23] , a significant difference was found in the parameters of the external structure of the body of volleyball players of different sporting roles [19] . These studies confirm the shape-forming effect of volleyball sports activities on the body of athletes. Reserves of the human body, which determine the possibility of achieving high results in sports, are far from exhausted [14, 20] . Therefore, from our point of view, it was interesting to get an answer to the question of whether the somatometric dimensions vary from the representatives of certain constitutional types under the influence of sports activities.
The purpose of the work is to establish differences in the anthropometric dimensions between young women volleyball players of high level of athletic skill and non-sports young women belonging to the mesomorphic somatotype.
Materials and methods
On the base of the research center of the National Pirogov Memorial Medical University, we conducted an anthroposomatotypological study of 127 young women volleyball players of youth age (from 16 to 20 years) with a high level of athletic skill. Sports experience in all cases was greater than 3 years. From the database of research center of the National Pirogov Memorial Medical University was selected 140 practically healthy young women of the same age who were not engaged in sports. Anthropometric measurements were carried out using the method of V.V. Bunak [5] . All surveyed girls had a somatotypological study on the estimated modification of the Heath-Carter method [6] . After the conducted somatotyping, it was found that 29 young women volleyball players and 33 non-sports young women belonged to the mesomorphic type of constitution. A control group was created from persons not engaged in sports and belonging to the mesomorphic somatotype, from the volleyball players with mesomorphic somatotype the main group was created. The analysis of the obtained results is carried out in the licensed package of Statistica 5.5 using nonparametric methods of evaluation of indicators. The reliability of the difference between independent quantitative indicators was determined using the Man-Whitney U-criterion.
Results
We found that volleyball players of the mesomorphic somatotype have significantly higher body mass, body length, and body surface area than young women of the same constitutional type that are not involved in sports (in all cases p<0.001) (tabl. 1).
It was found that young women volleyball players have significantly higher hematopoietic, pubic and shoulder points (in all cases p<0.001) than their peers of mesomorphic somatotype who are not involved in sports (tabl. 2). In young women volleyball players with a mesomorphic somatotype, the waist circumference (p<0.05) and thorax at inhalation, exhalation and rest (in all cases p<0.001) are higher than in the control group of young women. Transverse mid-chest and lower chest sizes of the chest in athletes are statistically significantly higher than in non-sportsmen (p<0.001). The front and rear middle-thigh diameter also has significantly higher values in comparison with the control (p<0.05). At Analyzing the anthropometric size of the ace, it was found that the intraosseous distance in the mesomorphic somatotype, engaged in and not engaged in sports, has no significant differences. At that time, the values of the intervertebral distance and external conjugates in volleyball players are significantly higher than in the control group young women (p<0.05). A tendency towards higher values (p=0.067) of the intervertebral distance in a group of volleyball players with a mesomorphic somatotype was established (tabl. 2).
It was established that volleyball players have a significantly lower thickness of skin and fat folds under the shoulder blade than young women in the control group, which also belong to the mesomorphic type of constitution (p<0.05) (tabl. 2). The thickness of the fold on the abdomen has no significant differences between the comparison groups. It should be noted that at volleyball players thickness of skin and fat folds on the side has higher average values than in the control, but we did not find statistically significant differences in the value of this indicator when comparing volleyball players and non-athletes.
Discussion
The high level of modern sports requires specific knowledge in the field of morphological and functional characteristics of the organism. The somatotypological approach was used in the study of the indicators of central [24] and peripheral [10] hemodynamics, and it was proved that representatives of a separate somatotype, engaged in a particular sport of high level of athletic skill, have significant differences in the parameters of the cardiovascular system compared with non-athletes of the same constitutional type.
After comparing external somatometric parameters, despite the fact that young women of adolescence of both studied groups belonged to a mesomorphic constitutional type, we found significant differences. In volleyball players the body is more massive, as evidenced by the significantly higher values of all of their total body size. Length, weight and surface area of the body are signs that must be taken into account when carrying out a prognostic and signing sporting selection in volleyball [19] . In previous studies, without division into somatotypes, it has also been proven that volleyball players have significantly higher total body sizes. It was found that the average body length in the general group of volleyball players was 9,4 cm larger than that of non-sportsmen, body weight -by 8,5 kg, body surface areaby 0,2 m 2 [23] . Approximately, the same tendency for the predominance of individual total body sizes in volleyball players persists in considering this problem from the standpoint of belonging to the mesomorphic somatotype.
We have found that volleyball players of mesomorphic somatotype have longitudinal trunk sizes, which can be judged by the height of anthropometric points, are significantly higher compared to young women of the same constitutional type who were not engaged in sports. And the volleyball players of the general group did not have a significant difference in the height of the pubic, shoulder and trochanteric points when compared with non-sportsmen [19] . We found that volleyball players of mesomorphic somatotype all the enveloping dimensions of the chest are significantly larger (p<0.001) than in the control. In volleyball players of the general group, compared with non-athletes, reliable differences were detected only for the girth of the chest on the inspiration (p<0.05) [23] . In addition, we found that most of the body diameters in athletes are statistically significantly higher than that of young women who are not engaged in sports. This refers to the transverse mid and lower dimensions of the chest, the anterior-posterior midthigh, the intervertebral distance and the anterior-posterior size of the pelvis, as evidenced by the value of the external conjugate. In volleyball players of the general group, the reliable differences (p<0.05) were characteristic only for indicators that characterized the transverse dimensions of the chest [23] . Regarding indicators of hypodermic fat delivery, it should be noted that volleyball players of the mesomorphic somatotype compared with the control group, the thickness of the fold under the shoulder blade is significantly lower, the abdomen has no significant differences, and on the side has larger mean values at p> 0,05. Volleyball players of the general group had less subcutaneous fat removal on the body than young women who were not engaged in sports, as evidenced by a significantly lower value of all skin and fat folds (p<0.001) [25] . Thus, we have found that within the same somatotype there are more significant changes in the anthropometric indices of the body, in particular the body, under the influence of intensive loads, which is undergoing the organism of modern volleyball players of the mesomorphic somatotype.
Using the somatotypological approach in the analysis of external parameters of the body will enable more accurate prediction of changes in the anthropometric parameters of volleyball players under the influence of training and competitive activities.
Conclusions
1. It has been established that volleyball players of mesomorphic somatotype, compared to girls who are not engaged in sports of the same constitutional type, have a significantly higher magnitude of length, mass and surface area of the body.
2. The vast majority of the anthropometric dimensions of the trunk (longitudinal, transverse, anterior and posterior) in young women volleyball players of the mesomorphic body type are significantly greater than that of the control group young women. 
